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STANDARDIZATION OF FIRE-TEST 
PROCEDURE 


Fire tests of building construction and 
materials have been conducted in this 
country and abroad for the past 40 years. 
In the earlier tests only the temperatures 
of the material or construction tested 
were considered, there being no consistent 
attempt to conform with a predetermined 
relation between temperature of furnace 
or test specimen and the time elapsed 
from the start of the test. The German 
fire tests of columns (Munich, 1885-1887, 
and Hamburg, 1887 and 1895-1897) were 
conducted on this basis. In the last- 
named series and in the fire tests of four 
unprotected columns conducted at New 
York in 1896 the furnace temperatures 
were measured mainly as indications of 
what the temperatures of the columns 
might be, most of the tests being on un- 
protected metal columns. 

In testing protected columns and floor 
and partition constructions it became 
apparent that the time of exposure to fire 
as well as the intensity of the exposure 
was important in determining the fire- 
resistive value. 

The Universal Standards.—The British 
Fire Prevention Committee, organized in 
1897, sponsored the Universal Standards 
of Fire Resistance adopted by the Inter- 
national Fire Prevention Congress which 
met in London in 1903. This provided 
for classification of constructions as 
determined by fire tests into temporary, 
partial, and full protection, the prescribed 
fire exposures ranging from 45 minutes 
with maximum furnace temperature at 
end of test of not less than 1,500° F. (815° 
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C.) to four hours with maximum tempera- 
ture of not less than 1,800° F. (982° C.). 
The committee in its tests generally 
exceeded these temperature limits by 
100° C. or more. The universal stand- 
ards were never adopted in American 
fire-test practice. 

New York Fire-Testing Procedure.— 
In the fire tests of floors and partitions 
conducted for acceptance in fire resistive 
construction in New York City the neces- 
sity for a prescribed procedure was 
recognized from the beginning. The floor 
tests were begun in 1896, and in a few 
years the procedure was standardized in 
an ordinance that is still in force, which 
prescribes an average furnace tempera- 
ture of not less than 1,700° F. (927° C.) 
at the end of 30 minutes after which it 
is to be regulated so that the average over 
the four-hour period will be 1,700° F. 
This ordinance also prescribes the size 
of the test floor, the load to be carried 
during the test, and the size of nozzle, 
pressure of water, and duration for the 
hose stream application. Another ordi- 
nance was adopted for the control of fire 
tests of partitions, the tests being con- 
ducted for one hour with furnace temper- 
ature of 1,700° F. (927° C.) during the 
last 30 minutes. In 1907 fire tests of 30 
masonry partitions were conducted at the 
Underwriters’ Laboratories by the United 
States Geological Survey (U. S. G. S. 
Bulletin No. 370) according to a similar 
procedure, except that the test was con- 
tinued for two hours and there were also 
differences in the method of hose stream 
application. The Underwriters’ Labora- 
tories conducted partition tests according 
to this procedure up to 1917. 
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The Standard Furnace Control 
Curve.—The activities of the Bureau of 
Standards in the field of fire resistance 
began in 1914, the initial work consist- 
ing of fire tests of building columns. 
One series was conducted in cooperation 
with the Factory Mutual Laboratories 
and the Underwriters’ Laboratories, and 
the other, on reinforced concrete columns, 
at the former Pittsburgh laboratory of 
the bureau. In outlining the methods 
for these tests all available data on in- 
dicated furnace temperatures that had 
been recorded in previous fire tests were 
plotted against the time from the start 
of the test. In the period from one half 
to one hour the indicated furnace tem- 
peratures obtaining in tests by the 
British Fire Prevention Committee aver- 
aged about 200° C. lower than in the 
American tests previously referred to. 
At four hours they were about the same. 
The difference during the first part of 
the test was mainly due to the introduc- 
tion of brick checker work between the 
combustion chamber and the test cham- 
ber. Since the American practice of 
firing directly within the test chamber 
more nearly represents actual fire con- 
ditions the more rapid temperature rise 
was adopted after a conference with the 
cooperating organizations, 1,550° F. 
(843° C.) being prescribed as the furnace 
temperature at the end of one-half hour, 
1,700° F. (927° C.) at one hour, and 
1,850° F. (1,010° C.) at two hours. 
From this point a linear rise of 75° F. per 
hour was prescribed, giving a tempera- 
ture of 2,000° F. (1,101° C.) at four hours, 
and 2,300° F. (1,260° C.) at eight hours. 
The temperatures during the first hour 
are near the average values that actually 
had obtained in previous fire tests in 
America. The average temperature for 
the first four hours is very close to the 
average for the later tests of floors con- 
ducted in New York City, although the 
temperature at the end of the test is 
higher with the new procedure. The 
latter was adopted by the American 
Society for Testing Materials in 1918 
as a revision of its fire test standards, 
and together with revised specifications 


for fire tests of floors and nonbearing 
partitions was adopted as a tentative 
American standard in 1919. 

Effect of Pyrometer mounting on in- 
dication.—So far, the methods of meas- 
uring furnace temperature had not been 
considered, it beifig generally assumed 
that the various kinds of pyrometers 
in use indicated furnace temperatures 
within the required degree of precision. 
Following the completion of the column 
tests previously referred to considerable 


work was done to determine the effect of. 


size and material of furnace pyrometer 
mounting on pyrometer indication. 
During the first part of the regular fire 
test run a thermal lag of several hundred 
degress centigrade was found for indica- 
tions of thermocouples within the usual 
porcelain protecting tubes as compared 
with the indications of fine wire thermo- 
couples directly exposed to the furnace 
gases. This lag became only a few degrees 
centigrade at one hour, but persistent dif- 
ferences of indication, due apparently 
to differences in effect of radiant and 
convective heat interchange between the 
pyrometers, the furnace walls, and fur- 
mace gases remained as large as 50° C. 
even at the end of eight-hour runs.! 
It therefore became apparent that the 
time-temperature curve for control of 
fire tests must be defined in terms of 
the indications of a pyrometer with 
mounting of given material and diameter. 
The standard mounting adopted by the 
bureau and by the American Society for 
Testing Materials was a porcelain pro- 
tecting tube of three-fourths inch outside 
diameter and one-eighth inch wall thick- 
ness containing the porcelain-insulated 
thermocouple wires. At about the same 
time the standards of the above society 
were further supplemented by the addi- 
tion of specifications for fire tests of 
columns. 

Proposed A. E. S. C. Standard.—In 
1924 a sectional committee was organized 
by the American Engineering Standards 
Committee to formulate specifications 
for fire tests of building construction and 


1 Bureau of Standards Technologic Paper No. 184, 
pp. 100-106. 
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materials, using as a basis the existing 
tentative standard, the sponsors for the 
project being the American Society for 
Testing Materials, the Fire Protection 
Group in the American Engineering 
Standards Committee, and the Bureau 
of Standards. A number of national 
engineering and materials associations 
interested in the subject were invited to 
appoint representatives on the committee. 
After seven meetings a complete revision 
‘of the existing standards was effected 
and new standards for fire tests of bear- 
ing walls and partitions, and ceiling and 
partition finish added. 

The fire resistance of building construc- 
tions and materials is to be expressed in 
time periods of ultimate resistance when 
subjected to fire exposure, the intensity 
of which is controlled according to the 
furnace time-temperature curve defined 
above, which was adopted without 
change. It should be noted that in the 
later revisions of the American Society 
for Testing Materials standards, as in 
the method used by this bureau in inter- 
preting results of fire tests, a factor of 
safety of from 1'/, to 1'/, was taken on 
the test results to allow for variations in 
materials, workmanship, and fire condi- 
tions not developed in the tests. The 
ultimate time resistance, divided by this 
factor was taken as a safe fire-resistance 
period that could be applied without 
modification to given buildings with oc- 
cupancies estimated as capable of sus- 
taining fires of severity equivalent to 
that of fire-test exposures of the same 
duration as the safe fire resistance period. 
While similar use of test results will with- 
out doubt continue in designing buildings 
for fire resistance, as it accords with the 
use made of test data in other phases of 
engineering design, the fire-test results 
according to the proposed standard will 
be reported in terms of the ultimate 
resistance or time to failure developed in 
the tests. Failure in the tests is con- 
sidered as having occurred when load- 
bearing constructions fail to support the 
applied working load or when the tem- 
peratures on the unexposed side of walls, 
partitions, and floors exceed given limits. 


The appearance of large cracks or open- 
ings sufficient to pass flames or gases hot 
enough to ignite combustible materials 
is also taken as failure. 

Temperature on unexposed sur- 
face.—While temperature limits for the 
unexposed side of constructions subjected 
to fire tests had been specified in previous 
standards no uniform method of measure- 
ment had obtained. Some form of pro- 
tection had generally been applied over 
the thermocouples of thermometers to 
reduce the effect on temperature indica- 
tion of differences in room temperature 
and to simulate conditions produced by 
combustible materials in contact with 
the unexposed side. A _ considerable 
number of comparison determinations of 
surface temperature have been made at 
the bureau during the past two years in 
connection with fire tests of brick and 
hollow tile walls and plaster partitions. 
These disclosed large differences of in- 
dication because of differences in thick- 
ness and material of protection applied 
over the thermocouples and thermo- 
meters and suggested a uniform method, 
using a soft asbestos pad, that was 
adopted by the committee. 

The revised specifications have been 
published in preprint form by the Na- 
tional Fire Protection Association and 
the American Society for Testing Mate- 
rials. They will not be published by 
the bureau pending possible changes that 
may be made before they are accepted 
as standard. 


CLAY BRICK FOR BOILER FURNACES 


The life of fire-clay brick (commonly 
referred to as clay refractories) used in 
building the walls of boiler settings is 
dependent largely upon the chemical and 
physical reactions which take place in 
the brick at the very high temperatures 
existing in the fire box of a boiler in oper- 
ation. These changes are also affected 
very materially by the amount and com- 
position of coal ash and dust which is 
brought into contact with the brick and 
forms a slag. 

Although these reactions can not be 
studied as they are taking place, because 
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of the very high temperatures, knowledge 
of their nature and extent can be fol- 
lowed quite closely by studying the prod- 
ucts which are formed. Studies of this 
nature are being carried on at the bureau 
by means of the petrographic microscope. 
The products of reaction of the molten 
coal ash and the refractory brick were 
found to be silicates and, in a few cases, 
aluminates. A siliceous glass, which is 
molten: at the temperature existing in a 
boiler in operation, is always present, 
and mullite, a silicate of alumina having 
the composition 3Al,0;.2SiO2, is usually 
present. Crystalline compounds con- 
taining iron are also frequently found, 
and corundum, the crystalline oxide of 
aluminum, is sometimes a product of the 
reaction. The changes that take place 
in the brick itself may also be followed 
with the microscope by arresting the 
burning of the brick at various stages 
and by studying the brick at various dis- 
tances from the inside or ‘“‘ hot” face. 
It has been found that the clay is grad- 
ually converted into mullite and a silic- 
eous glass, and that quartz, if present, is 
gradually dissolved in the siliceous glass. 
The relative quantities of mullite and 
glass and the degree of solution of the 
quartz affect markedly the physical qual- 
ities of the burned brick. . 


PROPORTIONING AND GRADING 
AGGREGATES FOR CONCRETE 
STRENGTHS 


The proportioning of materials to ob- 
tain a concrete of given strength at the 
age of 28 days is of considerable import- 
ance in design of all concrete structures. 
The bureau is carrying out an investiga- 
tion in which a study is being made of the 
effects on concrete strength produced by 
variation in (a) the gradation of the 
coarse aggregate and (b) the ratio of 
fine to coarse aggregate when the coarse 
is deficient in certain sizes. To obtain 
data from typical aggregates, river sand 


is combined with three coarse aggregates, ! 


gravel, crushed limestone, and crushed 


slag. Cement ground from three differ- | 


ent clinkers is being used with all com- 
binations of the aggregates. Standard 


6 by 12 inch strength cylinders are being 
tested at six ages, 1, 3, 7, and 28 days, 
3 months, and 1 year. Three propor- 
tions, 1:11/4:3, 1:2:4, and 1:3:6, 
are being used with the different aggre- 
gates. 

In these tests the aim is to obtain the 
same degree of consistency as judged by 
experienced operators and measured by 
means of the fiow table and slump cone 
for each aggregate and each mix. To 
meet this condition it was found that 
the crushed limestone and crushed slag 
required more water than the gravel. 
The concrete in all these tests is mixed 
to such a consistency that it would be 
suitable for reinforced concrete construc- 
tion. The investigation is only partially 
completed, but based on the results so 
far obtained the following tentative con- 
clusions may be stated: 

(a) Relation of Strength to Water- 
Cement Ratio.—In designing these mix- 
tures 28-day strengths at least equal to 
he = ? (where x equals the water-cement 
ratio by volume) were expected, and the 
results obtained with one cement show 
that for this cement the expectation was 
justified. For the slag concretes all 
strengths were above the strength curve 
given by the above equation and only one 
one point fell below for the limestone 
concrete. For the gravel concrete several 
points fell below the curve but only 
slightly. 

(b) Amount of Mixing Water and Con- 
sistency.—All mixes were made to a con- 
sistency of approximately 95 as meas- 
ured by the flow table. The amount of 
water required for any one gradation of 
any one aggregate was the same for all 
three proportions of mix. Some com- 
parisons of the different cements indicate 
that there is a slight but persistent differ- 
ence in the water requirements of the 
cements. So far this difference has not 
appeared as strictly proportional to the 
requirements of the neat cement for 
“normal consistency.” 

(c) Proportions and Gradation of 
Aggregates.—In general, a uniform gra- 
dation of the coarse aggregates gave rela- 
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tively high strengths. It appears safe to 
follow in the design of concrete mixes 
the criterion that sand should be at least 
one-third of the total aggregate and that 
gradation of the coarse aggregate should 
be such that the percentage passing some 
one sieve and retained on the next smaller 
sieve be not less than one-third of that 
retained on the former sieve and passing 
the next larger sieve. 

When the laboratory work of this 
investigation is completed the results will 
be studied further and the data and con- 
clusions prepared for publication. 


WEATHERPROOFING OF GYPSUM 


About three and one-half years ago the 
bureau initiated an investigation of 
methods of increasing the weather resist- 
ance of gypsum. A detailed report of the 
procedure employed in attacking the 
problem was published in the Technical 
News Bulletin of February 10, 1925 
(mimeographed). Since that report was 
published a number of changes have 
been noted in the cylinders and panels 
exposed, and the results seem to justify a 
progress report at thistime. Several new 
cylinders and panels have also been made 
since February, 1925, and some of these 
show promise of good results. Gypsum, 
though satisfactory as a plaster and tile 
for interior work, has not proven satis- 
factory for exterior construction because 
of its slight solubility in water. If it 
could be so improved as to be more 
resistant to the weather, a new market 
for this material would immediately be 
opened. 

As stated in the previous report three 
general methods were used in attacking 
this problem: 

The first method, that of covering the 
set material with a waterproof coating, 
has given some fair results with certain 
compounds. Paraffin, stearic acid, bees- 
wax dissolved in benzol, commarone 
resin, and certain waterproof coatings ob- 
tained from the open market have all 
proven fairly satisfactory. However, 
other waterproof coatings, such as tung 
oil varnish, bituminous paint, cromate 
paint, cellulose acetate, fish and hide 
5573—26——2 





glues, hot beeswax, and certain water- 
proof coatings obtained from the open 
market, have failed to show promise of 
increasing the weather resistance of 
gypsum. 

The second method, that of precipi- 
tating on the surface an insoluble comi- 
pound formed by the reaction of some 
material with the gypsum, has so far 
proven quite successful. Barium hy- 
droxide, sodium silicate, and barium 
hydroxide, used in combination with 
silicic acid, have proven to be quite suc- 
cessful materials for increasing the 
weather resistance of gypsum. How- 
ever, the use of alum as a material for 
weatherproofing gypsum by this method 
has not given encouraging results. 

The third method, by the addition of 
an integral waterproofing compound to 
the gypsum, also seems to offer possibili- 
ties for the weatherproofing of gypsum 
quite successfully. Blood albumin glue, 
hydrated dolomitic lime, and several 
compounds obtained from the open mar- 
ket have, so far, given very promising 
results. However, talc, veneer glue, am- 
monium borate, and several other integral 
waterproofing compounds have not 
proven at all successful. 

Another method, that of casting heat 
gypsum under pressure, indicates favor- 
able results. The dense gypsum cylin- 
ders have resisted the weather quite 
successfully for approximately two and 
one-half years without appreciable deteri- 
oration. 

At present there are approximately 150 
treated cylinders and 32 treated panels 
being exposed to the weather. Examina- 
tion of these cylinders and panels is made 
from time to time. As new methods of 
treatment or new compounds come to the 
bureau’s attention, cylinders are made 
and exposed for observation. 


SPECIFICATIONS FOR TABLE 
GLASSWARE 


The United States Government master 
specification No. 121, for Glass Tableware, 
was adopted February 20, 1924. The. 
first revision of this specification, which 
was approved July 27, 1926, differs from 
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the original in two essential respects. 
The first is a change from 11 to 10 fluid 
ounces for the capacity of the specified 
tumbler and the second, the introduction 
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Article | Capacity | Weight ‘Diameter Height 


Tolerances in measurements and 
weights are as follows: Dimensions, +3; 
capacity, +4; and weight, +6 per cent. 

The specification includes detail draw- 
ings to show the general shape of each 
article which may be made by machine 
or by hand from either a lime or lead 
glass. It states that the glass, as deter- 
mined by visual inspection, must be o 
good color and free from heavy cords, 
stones, and fine cracks; it may contain a 
few small scattered bubbles, but neither 
these nor other defects may be present if 
they damage the appearance of the ware. 

The general serviceability of table 
glassware is indicated by two tests which 
are described in the specification. The 
first consists in boiling the article in dis- 
tilled water for six hours, after which it 
should show no evidence of corrosion, 
scumming, chipping, or cracking. The 
second, a shock test, consists of immersing 
the article in tap water at room tempera- 
ture, for 10 minutes and then quickly 
plunging it into boiling water. After 


Weight, 


25 by 40 Thick- 
500 


Bursting strength No. ness 


This shows that considerable variation 
in test results may be obtained depending 
on the side of paper to which the burstin g 
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of permissible variations from specified 
requirements. 

The specification describes the follow- 
ing glass articles in the sizes indicated: 


Inches Inches 
191 


repeating this operation five times the 
glass should not be cracked. 

Although the average housekeeper or 
other purchasers of limited quantities of 
glassware might not be justified in testing 
their tumblers, etc., in the manner de- 
scribed above, it is thought that there are 
numerous hotels, hospitals, and cafaterias 
which would secure more serviceable 
ware if purchases were based on specifica- 
tions involving tests of quality. 


BURSTING STRENGTH OF PAPER 


As a part of its cooperative work with 
the Technical Association of the Pulp 
and Paper Industry in formulating its 
official paper-testing methods, the bureau 
has investigated the effect on the bursting 
strength results of testing on the*two 
different sides of the paper. Four 
samples of tag board were submitted by 
a manufacturer for the purpose. An 
equal number of tests were made, 20 in 
number, on each side of the samples. 
The following table gives the results 
obtained: 


Bursting | Stren; 
side A 


pressure is applied. While such results 
are more common in the heavier papers 
such as tag stock, it is occasionally met 
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with in certain light papers. A kraft 
wrapping paper glazed on one side showed 
considerable difference when tested on 
the two different sides. 

As a result of the information obtained 
the association has considered it neces- 
sary to insert a provision in its official 
method that an equal number of tests be 
made on each side of the paper in all 
cases and the average of them reported 
as the bursting strength of the paper. 


TENDERING OF HOSIERY 

Recently several samples of ladies’ 
white hosiery were submitted to the 
bureau, in which holes had been made, 
presumably during the bleaching process. 
It was stated that this hosiery had been 
bleached in a prepared peroxide bleach- 
ing solution (acid reaction). A study of 
this problem showed that the hosiery had 
come in contact with exposed copper or 
iron nails in the bleaching tank, which 
created a metallic stain. The holes re- 
sulted from a “ tendering” of the hosiery 
in these places, caused by an electrolytic 
action set up by the metallic stain and 
the peroxide. 

It was recommended that every care 
should be exerted that the nails be em- 
bedded below the surface of the wood so 
that they could not come in contact with 
the hosiery at any time. Periodic inspec- 
tion of the tanks and wooden lattice lin- 
ings might result in minimizing the losses 
from this condition. 

This problem was undertaken in con- 
nection with the research associateship 
established at the bureau by the National 
Association of Hosiery and Underwear 
Manufacturers, in connection with which 
defects are submitted to the bureau 
through the association’s office for study. 


ENDURANCE TESTS OF TIRES 

For the past two and one-half years the 
bureau has been making endurance tests 
of various brands and types of tires. 
This work is described in Technologic 
Paper No. 318, which was released last 
month, and which can be obtained from 
the Superintendent of Documents at 10 
cents a copy. The paper gives test re- 
sults on 230 cord tires of the 3!/2, 4, 41/2, 


and 5 inch sizes, and of 36 brands. The 
data are presented in graphical form. 
The various brands are identified by let- 
ters; manufacturers’ names are not given. 

The following conclusions have been 
reached as to factors which influence the 
life of tires: 

1. A carcass in which the friction rub- 
ber is slightly compounded appears to 
stand up better under test than one in 
which “pure gum” is used. 

2. Within the customary limits of air 
pressure used in tires, the higher the 
pressure the better the tire will stand up. 

3. Fabric tires develop a much higher 
temperature than cord tires, and their 
life is much less than cord tires. 

4. Separation, which was the principal 
cause of failure in these tests, did not al- 
ways take place in the same location in 
the tire. It occurred in most cases be- 
tween the tread and breaker, breaker 
and cushion, cushion and carcass, or be- 
tween the outer two plies. 

5. Any particular brand of tire usually 
showed a characteristic type of failure. 

6. Some makes of tires “blow out” 
much sooner after separation has started 
than others. 

7. Compounded inner tubes for truck 
tires appear to withstand the action of 
heat better than those of the “pure gum” 
type. 

The paper points out that not more 
than one-half of all the tires tested passed 
the requirements decided on as reason- 
able performance for a high-grade tire. 
However, during the period of the tests, 
a considerable improvement in perform- 
ance was noted in the case of some 
makes. 

The two types of testing machines de- 
veloped by the bureau are described and 
illustrated and the test conditions are 
fully set forth. 


DENTAL CASTINGS TO DIMENSIONS 


Since the application of casting methods 
to the dental art, technicians have spent 
much time and money in efforts to de- 
velop methods for casting restorations to 
exact dimensions. Recently this prob- 
lem was taken up in the cooperative 
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research on dental materials now in 
progress at this bureau and a complete 
solution discovered. 

The method used by the dental lab- 
oratory is, in general, as follows: 

(a) A wax pattern is made to restore 
the natural or desired tooth form. 

(b) This pattern is covered with a 
plaster of Paris compound which sets in 
a few minutes. 

(c) The wax pattern is then dissipated 
by heat and the resulting cavity filled 
with molten gold alloy. 

The contraction of the alloy, on cooling, 
has always produced an article too small 
for satisfactory results; the amount of 
this contraction being about 1'/, per cent. 
This can often be ignored on small cast- 
ings, but for the larger inlays, bridges, 
clasps, etc., it can not be ignored without 
serious injury to the remaining teeth or 
tissues. 

The problem was solved by evaluating 
all dimensional changes entering the 
technic and then enhancing those tending 
to compensate for the contraction of the 
gold alloy. 

The details are being written up for 
presentation at the Seventh International 
Dental Congress meeting this month and 
for publication in the Journal of the 
American Dental Association. 


STANDARD FREQUENCY RADIO SIGNAL 
TRANSMISSIONS, AUGUST TO OCTO- 
BER 

In the May issue of the Bulletin there 
appeared a statement concerning the 
possible termination of the standard fre- 
quency transmission from the bureau’s 
station WWV, Washington, D. C., and 
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from station 6XBM, Stanford Univer- 
sity, Calif. The California transmis- 
sions have been terminated, but the trans- 
missions from station WWV will be con- 
tinued once each month up to and includ- 
ing October. No decision has been made 
as to WWV transmissions after that date. 

The signals can be heard and utilized 
by stations equipped for continuous-wave 
reception at distances within about 500 
to 1,000 miles from the transmitting sta- 
tion. Information on how to receive and 
utilize the signals is given in Letter Cir- 
cular No. 171, which may be obtained on 
application from the Bureau of Stand- 
ards, Washington, D. C. Even though 
only a few points are received, persons 
can obtain as complete a frequency meter 
calibration as desired by the method of 
generator harmonics, information on 
which is given in the letter circular. The 
schedule of standard frequency signals is 
as follows: 


Schedule of frequencies in kilocycles 


{Approximate wave lengths in meters in paren- 
theses] 


Eastern standard time | Aug. 20 | Sept. 20} Oct. 20 


10 to 10.08 p. m 

10.12 to 10.20 p m...-.. 
10.24 to 10.32 p. m 
10.36 to 10.44 p. m 
10.48 to 10.56 p. m 

11 to 11.08 p.m 

11.12 to 11.20 p. m 
11.24 to 11.32 p.m 


3, 000 
(100) 
3, 300 
(91) 

3, 600 
(83) 
000 


(75) 
400 
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Additions to “Supplementary List of 
Publications of the Bureau of Stand- 
ards” (beginning July 1, 1925) 

Scientific Papers! 

$522. Pure zinc at normal and elevated 
temperatures; John R. Freeman, jr., 
Frederick Sillers, jr., and Paul F. 
Brandt. Price, 15 cents. 

$525. A unicontrol high-frequency radio 
direction finder; F. W. Dunmore. 
Price, 5 cents. 

$527. Short tests for sets of laboratory 
weights; A. T. Pienkowsky. Price, 10 
cents. 

$529. A review of the literature relating 

to the normal densities of gasses; 

Marion Smith Blanchard and S. F. 

Pickering. Price, 15 cents. 


Technologic Papers! 


T305. Permeability of stone; 
Kessler. Price, 10 cents. 

T314. Shear tests of reinforced concrete 
beams; Willis A. Slater, Arthur R. 
Lord, and Roy R. Zipprodt. Price, 50 
cents. 

T316. Analysis of synthetic tanning ma- 
terials; Edward Wolesensky. Price, 
5 cents. 

7T317. Action of sodium sulphate in syn- 
thetic tanning materials; Edward Wole- 
sensky. Price, 10 cents. 

T318. Endurance tests of tires; W. L. 
Holt and P. L. Wormeley. Price, 10 
cents. 

Index and title-page to Technologic 
Papers, Volume 19. 


Circulars! 


C306. United States Government master 
specification for matting, rubber. 
Price, 5 cents. 

C308. United States Government master 
specification for stoppers, rubber. 
Price, 5 cents. 


D. W. 


Simplified Practice Recommendations! 
(Elimination of Waste) 
R51. Die-head chasers. (For self-open- 
ing and adjustable die heads.) Price, 
5 cents. 
1 Sen d orders for a 
ting 
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Outside Publications 


Safety in a gasoline engine research labo- 
ratory. R. N. Du Bois; Safety Engi- 
neering, vol. 52, No. 1, p. 27, July, 
1926. 

The structural factor in fire prevention. 
S. H. Ingberg; Safety Engineering, vol. 
52, No. 1, p. 1, July, 1926. 

Discussion of specification requirements 
for common brick. C.O. Christensen; 
American Architect, vol. 130, No. 2500, 
p. 23, July 5, 1926. 

The rate of flame propagation in gaseous 
explosive reactions. F. W. Stevens; 
Journal, American Chemical Society, 
vol. 48, p. 1896, July, 1926. 

Photoionization of a gas by a discharge 
in the same gas. F.L. Mohler; Phys- 
ical Review, vol. 28, pp. 46-56, 1926. 

Paint and varnish research at the Bureau 
of Standards. P. H. Walker; Journal 
of Chemical Education, vol. III, pp. 
777-784, July, 1926. 

The dissociation of potassium iodide and 
the absorption spectra of iodine and 
potassium iodide. W.R. Brode; Jour- 
nal, American Chemical Society, vol. 
48, pp. 1877-1882, July, 1926. 

The absorption spectra of benzeneazo- 
benzene. W. R. Brode; Journal, 
American Chemical Society, vol. 48, 
pp. 1984-1988, July, 1926. 

Subsidiary dyes in commercial agalma 
black 10B. W. R. Brode; Industrial 
and Engineering Chemistry, vol. 18, 
pp. 708-712, July, 1926. 

Antifreeze solutions and compounds. H. 
K. Cummings; Journal, Society of 
Automotive Engineers, vol. 19, No. 
1, p. 93, July, 1926. 

The present status of the theory of rela- 
tivity. Paul R. Heyl; Scientific 
Monthly, vol. XXIII, p. 65, July, 1926. 

Note on protection of iron by cadmium. 
H. S. Rawdon; Metal Industry, vol. 
24, p. 276, 1926; and Korrosion und 
Metallschutz, vol. 2, p. 170, 1926. 
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